SEPTEMBER 2001 ENGINEERING APPENDIX

American River, California
Reservoir Operation for Risk and Uncertainty Analysis

HYDROLOGY AND RESERVOIR OPERATION
OFFICE REPORT

Table of Contents

L. PUIPOSE ANA SCOPEC ..eiveviiiiieeiii ettt ettt ettt e et e e te e e sbeeestbeesabeesssaeessseesssseessaensseesnsaeensseas 1
2. RETRICIICES ..ttt h e bt s a e ettt e bt e sbeesaeesat e et e e bt e bt e nbeenaeeeaeas 2
3. Unregulated FIOW FIEQUENCY .....eivviiiiiiiiiiciii ettt et et saveeaveeteeetaesanesaaesenas 3
4. Reservoir Operations MO .......c.iiiiiiiiiiiiiieieece ettt e e e ta e e siv e e e teeessbeeesseeenns 4
5. Reservoir Routing Criteria Unregulated FIow Frequency .........ccceeevieeciiieiiieciieeeieecee e 5
A, Operational ASSUMPLIONS.......cccviieiiieeriieeitieeteeestteeseteeestaeesreeeereesseassseeessseeessseesssesassseessseessseenns 5
b.  Operational UNCEITAINTIES .......ccuveiieeieerieeieeetiesreereereeeteesteestaesereesseesseesseessseesseesseesseesssesssesssesnns 7
0. ATBINALIVES ...eiutieitieitie ettt ettt ettt et e b e b e e e bt e e a et ea bt e bt e bt e sheeeat e eabe e bt e bt e nbeenaees 10
a. Folsom Dam Enlargement Plans..........c.ccccveiiiiiiiiiiiieiiccieececsee ettt eve e eva e 10
b.  Stepped Release PLANnS .........ccoocuiiiiiiiiiiieiieeeteectee sttt ar e e veeteestee s anesareeaveenns 11
C. AdVANCE REICASE .....ooiieieeiiiieiieie ettt ettt ettt et e st eest e te e st e se st ensenseeneensesseeneensen 11
7. FLOOA-RISK ANALYSES ...cvviieiiieiieiiiitieciee ettt ettt ettt et e ettt te e tb e e ta e e b e e steesteesaseesbeesbeesbeenssesnenenas 12
A, INFIOW-OULTIOW CUIVE ..ottt ettt et e et et esseenteseeneeneensenne 13
D, RAUNG CUIVE ..iiiiiiiiciieceiecieeie ettt ettt ettt et e e s teestbeetbeesbeesbe e ba e sbeseseesseessaenseesssesssesasesssessseenns 13
C. LeVee StaDIlity ..oocviiieiiiiiciiceee ettt tb e et etbeeabeeabe e be e te e taenanas 13
d. Estimating FIo0d RISK ........ccooviiiiiiiiiiiecie sttt e eve et an e s en e bnesenas 13
A. Attachment A — Monte Software Methodology .........cccvivriiiiiiiiiiiieciieeeee e 34
B. Attachment B — Monte OULPUL .........cccuieriuiiiiiieiiie ettt ecieeeite et e et e sreeeteeessbeeesaaeeseseessseeessaesssesennns 38
C. Attachment C — PMF Routings Flood Release Analyses........c..coveviiiieiiieiienicciecieere e 41



SEPTEMBER 2001 ENGINEERING APPENDIX

List of Tables
1. Peak annual inflow frequency curve for Folsom Dam...........cccccoveviiiiiiviiiniiiiicciecece e 4
2. Current Operation Criteria Used for ROULINGS ......cccuvieiiiiiiiiiiiieeieccee e e 9
3. ATLCINIALIVES ..ueieieiieetieie ettt ettt et ettt et e et e e at et e et e es e e b e eseen e e bt e ne et e ene et e st enteteereente st ennenseeneennenes 10
4. Advance Release Sensitivity ROULINES......cccocciiiiiiiiiiieiieiicceecee ettt ere e sae e ane e 11

5. Traditional estimates of frequency curves and annual exceedance probability, Folsom Dam

modification to outlets, Howe Avenue indeX [0CatION .........ccoouvvviiiiiiiiiiiiiiiieeee e 14
6. Annual exceedance probability, Folsom Modification, Howe Avenue Index Location.................... 15
7. Event conditional non-exceedance probability, Howe Avenue Index Location...........c..ccceceveenneennen. 15
C-1. SUMMAry Of PMFE STUAIES ....ccoouiiiiiiieiie ettt ettt et eetae e esbeeentaeessbeeenaaeeneseas 44
C-2. Summary of PMF Sensitivity ROULINGS .......cccvieiiiiiiciiiiiiieiiie ettt evee e e evee e 45



SEPTEMBER 2001 ENGINEERING APPENDIX

10.

11.

12.

13.

14.

15.

16.

17.

18.

List of Figures
Folsom Dam Unregulated Frequency CUIVES ........coveviiiiiiiiieieeireesieeeiee e eve et siaeseve e eveevee e 16
Folsom Dam 3-Day Unregulated Frequency CUIVe.......cc.vovvieiiiiiiiieeie ettt 17
Inflow Hydrograph for 200-y1 EVENL .......ccoviiiiiiiiiiiiiiceeeeceecee ettt 18
Folsom Dam — Emergency Spillway Release Diagram...........cccccvveeveeriieniienieiieeie e ereesveesveesene e 19
Folsom Dam - Water Control DIiagram............cccuecviiiieiieniieiieiie ettt st eve e sveesane v e 20
Folsom Dam — Outlet Rating Curves 8.33” X 16.257 ... .ccviiiiiiiiiie et 21
Pertinent INfOrmMatioN ......coo.eoiiiiiii ettt st sttt et saee e 22
Raise Plans - Regulated Frequency CUIVES.......ccoviiiiiiieiieieeiieciee ettt st staeseneseve e 23
Raise Plans — Hypothetical 200-yI EVENt.......c..ccoviiiiiiiiiieiiciicciie ettt 24
Step Plans - Regulated FrequenCy CUIVES .......cc.iovviiiiiiiiiiieeie ettt ete et seveeveeveesveesaeens 25
Step Plans - Hypothetical 200-yT EVENL ......coviiiiiiiiiiciiccie ettt ettt sv e v ve e 26
Raise Plans with Pre-Release - Regulated Frequency Curves .........ccoevvevveevieeiiesiecie e 27
Raise Plans with Pre-Release — Hypothetical 200-yr EVent...........ccceeviviieiiieciiiiiecieciccreeeereen 29
Step Plans with Pre-Release — Regulated Frequency CUIVeEs ........cccoevveevveiiieiiiiieciicciieceeereeveeie 29
Step Plans with Pre-Release — Hypothetical 200-yr EVent ..........ccoooeevieviiiiiiiiiiiieieieeeeeee e 30
Inflow versus outflow relationship for outlet modifications and surcharge storage.............c.cu....... 31
Rating Curve below Folsom Dam, Howe Avenue Index Location............cccceeevveveeiiieieenieieeieennen. 32
Traditional means for estimating annual exceedance probability...........ccccccveevieiiieeiievienieeieeienee. 33

B-iii



